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AESTRACT

Looking times of 36 children were recorded during
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whether the existence of simple categories in 3-year-olds can be
inferred from habituation data, and to determine any sex differences
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demonstrated over repeated presentation of € slides from a single
conceptual category (e.g., animals). In an immediate generalization
test the six habituated slides were intermixed with 6 unfamiliar, but
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category (e.g., fruits). Mean looking times were shortest for
familiar slides, longer for categorically similar slides, and longest
for categorically novel slides., Females showed generalized
habituation from the familiar slides to the categorically similar
slides, but looked significantly longer at those from the novel
category. Males looked significantly longer at new slides frcm either
the similar or the novel category than at the familiar slides, but on
unfamiliar slides d:id not significantly discriminate between the
sinilar and novel categories. (Author,/SB)
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Abstract

Looking times of 36 chiidren were recorded during subject-
conirolied presentation of slides, Habltuation was demonstrated over
repeated presentation of 6 slides from a sinale conceptual category
(a.q., animais). In an mmediate neneralization test the six habituatad
¢lices were intermixed with 6 unfamiliar, but similar slides from the
sane category and 6 slides from a novel category (e.q., fruits)., Mean
fooking times were shortest for familiar slides, longer for categorically
simllar slides, and longest for categorically novel slides., Females
showed generallzed habltuation from the famillar slides to the categori-
cally similar slides, but Jooked signlflcantly longer at those from the
novael cateaory, Males looked significantly longer at new slides from
either the similar or the novel category than at the famillar slides,
but on unfami|iar slides did not signiflcantiy dlscriminate between the

siml lar and novel cateqories,



Generalized Hattuation of Concept

Stimul!l 1n Toddlers

Patricia J. Faulkender, John C. Wright, & Apri! Vaidron

Unhversity of Kansas

The major purpose of this stucdy iz tc deiarmlae whether The
existencae ot simple cateqeries in three-year-olds can reasonably be
inferred fiom habituation date. It has been sugazsted by Kagan, Henker,
Hen-Tov, tevine & Lewis (1966) and by Lewis (1967) +hat habituation is
an indicator of the cogqnitive capacities of Infants and young children,
Jeffrey's (1968) serial habitualior hypothesis makes use of successiva
habituation processes as the basis for formation of the earlliest cognitlve
schemas. McCall & Kagan (1967) note +hat the subsequsnt development of
meaning beqins to compets with stimulus parameters for the control of
attention, and in genera! it appears that racognition, meaning, and simple
conceptual organization of experience may undergo considerable development
in the flrst three years of life. This deve lopment, based on perceptual
and attentional processes, may take place before the more potent verbal
organizers become available,

Recovery of habituation and relatively greater dishabltuation
to novel than to habituated stimuli has been demonstrated by Pancratz &
Cohen (1970) and by Friedman (1972) with infants. The samg phenomena
have been demonstratad In three~year-olds by Lewis & Goldberg (i967),
Further evidence of a gradient of generalization for habituation In which
the amount of recovery Is proporticnal to the degree of structural novelty
of test stimulil has been provided by Cohen, Gelber & Lazar (1971), Collard

& Rydberg (1972) and McCall, Hogarty, Hamllton & Vincent (1973),
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Faulkender 3

The present study is desianed To avaluate selective generalization
of habituation on the basls of meaningtul categories of stimuli. |f it
can be shown that not only stimulus novelty, but also categorical novelty
governs the recovery of visual attention, then it could be arqued that
such categorical equivalence indicates the presence of simple attention-
atly based concenis, Specifically, in the present study hablituation of
various menbers of a class of visual stimull is followed by a test series
centaining the habituated stimuli, new stimull which are members cf the
habitusted cotegory, and new stimuli which are members of a new category.
If there is qgeneralization of habituation to new instances of the
habituated category, but recovery or dishabituation of attention fo new
instances of a novel category, then one would have evidence for atten-
tionally mediated conceptual generalization. Morecver, |f some of the
categories were not within the verbal repertoire of two- and three-year-
olds, the demonstration of equivalencc of recovery within categories and
distinctiveness between cateqories would further support the notion that
meaningful categories develop perceptually and attentionally before they
are developad verbally,

A more exploratory focus of this study Is on sex differences In
conceptual generalization of hablituation. Although many studies of
infant habituation have ignored sex differances, there are persistent
indicators of sex differences both in habltuation and recovery of visual
attention in response to change. Friedman, Naoy & Carpenter (1970}
found that male neonates showed greater habituation to 2 x 2 checker-
boards than to 1Z x 12 designs, while females habituated more to the

latter. Cohen, et. al. (1971) found greater habituation, as well as

1 |



Faulkendar 4

proportionately greater recovery, In males than in females at four
months of age. Pancratz & Cohen (1970) found greater habituation in
one group of males (also at four months) and a correspondingly greater
response to novel test stimuli than was characteristic of females.
Correl] & Strauss (1973) found four-month-old infant males had steeper
hzbituation curves than females and more generallzation of habituation
to stimuli with familiar components than stimull with novel components.
Results for females were inconsistent and seem more explainable as stimulus
preference. Although females did show habituation and dishabltuation to
both types of stimuli, they discriminated components independent of
their degree of novelty. The latter +hree studies used simple, gecmetric
shapes and all four studies employed a fixed presentation rate. |+ appears
from the infant habituation iiterature as reviewed here, and by Jeffrey
& Cohen (1971) that when there are sex dlfferences, there Is an Inter-
action among sex, stimulus novelty, situational novelty, and possibly
duration of exposure of the familiar stimulus,

The present study is designed in pé}* to determine whether by
age three years, males are simply more reactive than females to any change
in stimulation, or whether the female steady-state performance may be
indicative of more effective assimilation of new stimuli +o attentionally
based schemas. [f the later is true, then males should show nearly equal
dishabituation to all new stimull, whether they represent the habituated
category or a nove! one, while females should show recovery of attention
primarily to the categorically novel stimuli, but net to cateaorically
similar Jtimull,

¥
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Faulkender 5

This study was further deslqned to use a subject-control pro=
cedure (Horowitz, Paden, 3hana & Self, 1972). The primary advantage

of this procedure s in adjusting the duration of stimulus exposure to
the momentary inclinations of individual subjects, with the result that
fewer subjects are lost or decline to continue, due to elther too high
or too low a rate of presentation. The subject-control procedure is
considered to be more comparable to processes the child normally uses in
tearning from his natural environment than ls a fixed, experimenter-

controlled schedule,

Method

The subjects In this study were 33 toddlers from a university
praeschool and three more toddlers from the surrounding area. The sample
ranged in age from 29 months to 44 months with an average age of 40
months. They were randomly assigned to six aroups of six, counterbalanced
for sex. The six groups were differentiated In the design only by asslgn-
ment of categories of stimuli to sets for purposes of counterbalancing.
The treatment of all groups was the same except for this rotation of
particular categories across sets.

Apparatus

The apparatus used has been described by Wright (1970) and is
designed for video recording of gross eye movements in young chlldren.
The subject's chair, with cushioned headrest, is t+ilted backward about
30 degrees so the chiid's head is comfortably supported, but Is otherwise

unrestrained. This position also produces a favorable camera angle for
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video=tTapling eye movements. The child faces a large (36 x 26 In.)
back-projection screen located 24 inches from his face. The slides are
changed by an extended lever which the subject can reach without moving
his head. Either a right-hand or a left-hand lever can be used by the
child, There are adjustable stirrups at either side of the front chalr
legs which raise and support the chlld's feet. A TV camera just under
the screen and a video recorder were used to tape each session, and an
observer scored on- or off-stimulus fixatlon of the subject's eyes from
the TV monitor. The observer used a simple two-button switch, one de-
precsed continuously when the subject was looking at the slide (on-
stimulus) and one for when he vwas iooking off the slide. The observer
watched the monitor live, and her button presses were recorded on an
Esterline~Anqus event recorder for subsequent analysis of on-stimulus
fooking timas, The event recorder also recorded the subject's slide
changes and the phases of the experiment. The Experimenter controlled
the phases of each saession und used a forward-reverse lever to program
gresentation of the habituatlion serles repeatedly at a rate controlied
the subject,

Later some of the video tapes were viewed by a second observer
who independently scored on-off looks on the event recorder. The origi
and second event records were then compared to assess cbserver rellabil
scored as percent of chart blocks (each ,625 seconds long) on which the
two records agreed that the subject was either looking on or off the
stimulus., The average agreement assessed on six different subjects

distributed over groups and sessions was 89%,

by
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Stimull

The stimuli were 2 x 2 color slides made by photographing pictures
from books or real objects. The pre-post series contalned 18 slides each,
some of familiar objects such as preschool play equipment, and some of
less familiar scenes, like patterns and textures from the natural environ=-
ment. The fthree catrgories of slides used for habltuation and generallza-
tlon consisted of 12 food slides, 12 animal slides, and 12 environmental
pattern slides. Each conceptual category of 12 slldes contained a series
of six used for the habituation set and a matched series of six (simitar
set) used in the test series to probe for generalization of habltuation
within the category. Following presentation of the pretest and the
habituation set repeated to criterion, a test series of 18 slides was
presented. In scrambled order, this test series consisted of the six
habituated slides (familiar sef), the remaining six slides in the habit=-
uated category (similar set) and six of the slides from another category
(novel set). The posttest followed Immediately, consisting of 18 miscel-
laneous slldes very similar to the 18 pretest slides.
Procedure

With one exception because of illness, the children were run on
three consecutive days. For one child six days elapsed between the first
and second experlimental sessions. After becoming acquainted with the
children in their classroom, the experimenter took each subject by appoint=
ment to the experimental room, which contained the described apparatus,
a one-way mirror to the adjolning observation room, and a small chair for
the experimenter. The first session was spent famillarizling the subject
with the procedure, using a set of practice slides of the nurse In the

preschool, with whom all the children were acqualinted, some pictures of

9
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the preschool, and some other miscellaneous slides that were unrelated fo
any of the slides In the next two sessions. The experimenter sat so as

to be out of sight of the subject. Due to the short attention span and
general restlessness of such young subjects on such a long task (90

stides), the experimenter occasionally had to adjust the child In the

chalr or encourage him to go on. Talking was held to a minimum, and as
much as possible adjustments and talking were done during the blank

sl ides between sets, Morecver, when The child did talk to the experimenter,
he typically looked away from the screen to do so. Therefore locking

times (on-slide) were not grossly affected by such distractions.

When brought to the room, the child was given a choice of small
dime-store toys and the toy he selected, which he received for finishing
the session, was placed under his chair. The child was told that he
could change the slides all by himself and when he got tired of a picture
to go on to the nex® one. The experimenter made sure the child was
pressing the slide-change lever correctly during the practice session.

In the flrst and second experimental sesslons, three warm~up slides were
presented, and then the experimenter said, "Now | will sit riaht here.
You can change the slides all by yourself and we can talk when you are
through."

The experimenter held the forward-reverse swlitch controlling the
direction of rotation of the slide projector drum In her hand while the
child changed the slides. During the habituation phase this enabled the
child to go through the habituation category of six slides repeatedly,

- forward, then backward, etc, at his own pace.

10
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The criterion for habituation was defined as completion of 36
exposures (six times through the series of six slides) or a refusal to
continue, whichever occurred first. During the 72 experimental sessions,
10 subjects declined, at one session each, to continue hefore completion
of 36 exposures, but only two declined as early as the third repetition
of the set. Foilowing habituation criterion, all subjects agreed 1o con-
tinue with "some different pictures" and all completed their sessions.

In summary, after the practice sesslon the two experimental ses=
sions consisted of four phases: a pretest of 18 miscellaneous slides, a
habituation phase in which the six slides of the habituation set were
presented repeatedly to criterion, a test series containing familiar,
similar, and novel sets In scrambled order, and a posttest of 18 miscel~-

laneous slides,

Results

Differences between qgroups

Since the six groups differed oniy in assig. ent of categories to
sets in the tw> sessions, a preliminary comparison of the six overall
group means was made. Looking times (on=stimulus) in seconds per slide
for each group were averaged over the last three habituation runs (h), the
familiar (f), similar (s) and novel (n) test slides, and over both ses-
sions, and for the sexes combined. The resulting means are shown In
Table 1. A one-way analysis of varlance was performed on these means and

yielded a significant difference among the six groups (F (5,30) = 3,32;
p < .025). Nevertheless, groups have been collapsed in the remaining

, : . g |
analyses, except where categories are a factor,
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Main effects

Figure | shows the results of the last three runs of the
Insert Fiqure | about here

habituation sets (h) and the test series (f, s, and n) hv categories. The
main effect of famlliarity (relationship of h, f, s, and n) was ap >rant
for each category used. The shortest on-slide looking times were at the
end of the habituation (h) set. Dishabituation was obtained for the same
slides, presented again in the test series, now termed famillar (f).
Generalization of habituation was obtained on similar slides (s) during
the test series, and the longest looking times were associated with the
novel (n) test slides. An analysis of varlance was run on each sesslon
sepa#afely!z For Session | a significant effect of famlllarity was ob-
tained (F (3,90) = 10.75; p < .001). There was no significant effect of
categories (F (5,30) = [.61) and no significant interaction between cate=
gories and familiarity (F (5,90) = ,72). For Session 2, again only the
effect of fami!iarity was significant (F (3,90) = 17.39; p < .00l), The
Bonferroni f-test (Wike, 1971) was used to test the correlated means for
each Session., For Session | the differences between the means for h and
n; f and n; and h and s were all significant (crit. diff. = 0.77)., For
Session 2 the differences between the means for h and n; f and n; s and
n; and h and s were all significant (crit. diff. = 0.69),

Habltuation within and between sessions

Table Z shows evidence of response decrement during
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the session from pre-miscellaneous set to post-miscellaneous set in both
sessfons, and an overail decrement from Session | to Session 2. Combining
pre~ and post-miscellaneous sets within sesslons ylelded an overall decre-
ment from Session | to Sesslon 2 of |2 seconds per siide, which was not
significant., On Session | there was a mean pre=post decrement of .44
seconds per slide and on Session 2 there was a pre-post decrement of .54
second per slide. For both sessions combined, there was a pre-post decre-
| ment of .49 second per siide, and this was significant (F (1,35) = 7.75;

p < .05)., There was also a significant Interaction between pre-post and

Sessions (F (1,35) 15.00; p < .005), showing a greater pre-post decre-
ment In the second session.

Table 2 also shows response decrement from first habltuation run
to last habituation run. Three t-tests (Wike,}g?léé) were used to compare
first habituation run with last habituation run, and all decrements were
significant: for the first session (t (35) = 4,04; p < .00l); for the
second session (t (35) = 4,30; p < .001); and for the sessions combined

(+ (35) = 3.90; p < .001).

sex differences

Figure 2 shows the habituation and test effects by sex and session,

- = = s e S i g S S

Insert Figure 2 about here

The same rising h, f, s, n gradlent as described In Figure | again appears.
One exception is that there was lower response to the similar slldes than

the familiar slides during the test set of Session 2 for females.

13
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An analysis of variance was performed on the data In Figure 2,
collapsing the data across sessions and cafag@ries. There was no signi-
fi;anf overal| dlfference between the sexes, A significant effect of
familiarity was again obtained (F (3,102) = 18.12; p < .001). The
Bonferroni t-test was used to test the correfated means, and the diffei-
ence5 between the means h and s; h and n; and f and n were all significant
(crit., diff. = 0.68). Bonferroni t-tests were done separately by sex for
'familiarify, and differential patterns were found for the sexes., Although
the difference between f vs. s was not significant overall, nor for the
femalos, it was significant for males (crit., diff. = 0.68), The differ-
ence b§+w3éﬁ s and n was significant overall and for females, but was not
significant for males analyzed separately. In other words females
generalized within categories more than males and males discriminated
between previously habituated and new slides, regardless of categorical

simllarity, more than females.

Discussion

The results of this study show some common phenomena of habituatlion,
Response decrament during repeated presentation of a small set of stimuli
parallels previous findings with single stimulil., Dishabituation or recovery
of attention was demonstrated when habituated stimull were Intermixed with
new ones, although th: recovery was not statistically significant. The
new stimull themselves elicited still more attention than the familliar
ones. There was significant general response decrement of short-term
duration over the habituation trials, longer term decrement within ses-
sions (pretest - posttest) and some decrement (not significant) between

sesslons (Session | - Session 2),

e
=
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The fact that new (similar) slides from the habltuated category
were looked at more than the habltuated (fam!liar) slides Indicates that
the obtalined generalization could not exclusively be due to a fallure to
discriminate old from new stimuli within the habituated category. Con-
versely, the fact that novel category slides were looked at longer than
new slides trom the habituated category Indicates that the categorically
similar test s|ldes were responded to as functionally equivalent (in part)
to the familiar instances of the same category, whereas the categorically
novel slides were not. These effects were obtained with all three cate-
gories used, Taken together these evidences for generalization within,
but not between conceptual categories are consistent with Jeffray's (1968)
serial habituation hypothesis for the formation of simple schemas and
with that of Collard and Rydberg (1972) that generalization of habituation
should be an early indicator of concept formation in young children.

Two alternative explanations for the main results need to be
considered. One is that the geﬁéralizafian gradients obtained result
exclusively from primary stimulus general ization, rather than from con-
ceptual |ly mediated generalization, After all, i+ could be argued, slides
for fruits have certain structural stimulus elements in common that are
generally lacking in slides of animals, such as uniform color, roundness,
homogeneous backgrounds, and the |ike. Environmental patterns, moreover,
have the stimulus property of belng generally "bled" to the edge of the
slide, while both fruits and anlmals have a centered object on a distinc-
tive background, Animals, correspondingly, tend to have more appendages
on the central figure than do fruits, and ours were pastel drawings in-

stead of photographs. New data based on sl|ldes having homogeneous textural
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and figural properties, while differing in category membership, would be
needed to rule out this possibi|ity with certainty. However, It may
properly be pointed out that certaln anlmeis (a crouching bunny) and
environmental patterns (a man-hole coveri have tii: physical properties
most commonly characteristic of the fruit category (a rounded, homogen=-
eously colored figure centered In the slide), Correspondingly there were
certaln frults (a bunch of cherries on connected stems) and certain environ-
mental patterns (an automobile grill) which had the structural feature
(appendages to a central mass) characterizing the animal category, In
short, the authors are inclined to doubt that these results could be
interpreted as reflecting only primary stimulus generalizatlon, though
doubtless some of that contributed to thenm.

A second alternative explanation might be based on the argument
that what we have cal led perceptual ly mediated generallzation might In
fact be verbally mediated general ization, or at t+he very least a product
of previous learning In the form of acqulred disffﬂc+rveness of cues
between categories and acquired equivalence within them. I+ Is certain
that many of the stimull were recognized and named by the children, and
they sometimes asked names they didn't know or named a picture Incorrectly,
On the other hand no children used categorical names, elther conventionul
or ldiosyncratic, to ldentify selectively any of the three categories
used In the experiment. Thus verballzation as a means of enhancing within-
category equivalence and/or between category dlsflnc*iyaness does not
appear to have played an overt role. It could stil] be argued that these
categories are famillar to young chlldren and that they may well haveﬁ

had prior learning opportunities that would enhance homogenelty within

16



Faul kender 15

and sharpen boundaries between cateqories. I+ was for this reason that
tne anomolous category, "environmental patterns', was included, Not only
do the items in this category share very few perceptual features In
common, but it is not likely children of this age could apply a single
common fabel to them, Of course there remains the remote, but loglcal pos=-
sibility that children identifled the category of environmental patterns
by exclusion; that Is, "any plcture that is neither frult nor animal,”
The established difficulty of concept formation by negative instances,
especial ly for young children, would however, mediate against such a
possibility.

Although the main effect of sex of subject was not signiflcant,
it did interact with ftype of test slide. This interaction is provocative
in the |ight of previous findings of sex differances with Infants. The
general jzation gradient In order of increasing recovery goes from habituated,
to familiar, to similar, to novel slides. For each sex there were thus
six possible contrasts testable by the Bonferron! t~test. All 12 of
these contrasts were consistent with the hypothesis that females recovered
primarily to cafegariﬁal novelty and males recovered primarily to abso-
lute novelty. Habituated vs, famillar slide looking did not differ
significantly for either sex, Novel slides were looked at longer than
elther habituated or familiar sllides for both sexes. Similar and novel
differed significantly for giris, while similar and familiar did not., For
boys, the opposite was the case: éimllar and famillar differed signifi-
cantly, while similar and novel did not., It is, of course, debatable
whether this result is fo be regarded as indicating better conceptual
development of categorical equivalence in females, or better recognition

memory and discrimination of novelty In the male, or both.

17
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There is more than one explanation for these resuifs, One might
hypothesize that after having some experience with the task, femalas
adopt a self-instruction to categorize, while males adopt a self-instruc=-
tion to detect new slides. One obvious strategy for future research
would thus be to provide each set of instructions explicltly to separate
groups of males and females.

Another hypothesis Is that females are showing greater conceptual
maturity as Kagan (1969) suggests. |f this is so, a research design
incorporating additional sessions with new categories might allow the
males enough time and experience fo develop a conceptual set., Alterna-
tively, replication with males and females of various ages might distin-
guish a single developmental sequence on which females are more advanced,

An important methodological feature of this study was the
subject~-control procedure. Glven that subjects controfled their own
slide changes, I+ would have been simple and convenient to record self=
presented slide-on time as an Index of attention. Instead, time spent
looking at each slide was used as the dependent variéble. A post=hoc
analysis shows that if only duration of slide presentation had been used,
the results would have been very different., The distinction between
attention to famlllar, simllar, and novel slides would have been obscured,
and durations would have all been much longer. Using a subject=-controlied
presentation rate therefore does not permlt the experimenter to bypass

visual fixation as the primary measure of visual attention.
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Conclusions

Habituation of visual attention occurs in voung three-year-olds
‘with repeated presentation of a qroup of cafegorically similar stimulii.
Recovery of looking at these slides is demonstrated when they are inter-
mixed with others. Progressively greater recovery of looking occurs to
new (but similar) slides from the habituated category and still greater
to new slides from a novel category, Males showad a gradient with the
sharpest increase in looking occurring between previously habituated
stimuli and new slides from the same category. Females, however, showed
a gradient with the sharpest increase occurring between nes slides of the
habituated category and new siides from a novel category.

While habituation Is present In three-year-olds, It may have
begun to give way to other processes of learning that predominare In
older children, It is [ikely that habituational/perceptual mediators are
replaced by verbal and conceptual processes. Habituation may or may not
continue to indicate percepfual learning In the older chlld. Nevertheless
these data show an orderly process indicative of selective generallzation
of a response (habituated looking) within categorles of stimull, but not
between categories, regardless of how the child may have achleved the
grouping. Such data Indicate the existence of at least short=term
categorical grouping in toddiers.

Generalization, or In this case categorical equivalence, could
result elther from a fallure to discriminate new from old members of the
habituated category or from formation of a schema of equivalience that

matches the category definltion used by the experimenter, Correspondingly

19
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strong dishabituation or recovery of attention to categorical novelty
could result from either a high detection acuity for any stimulus change
or from discrimination of a change In stimulus categories, Only when
good generalization is demonstrated within categories and good discrimi-
nation between categories can a case be made for the presence of concepts.
This outcome was most clearly obtained during the second se¢ssion by

females,
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Footnotes

Unnumbered

The authors wish to acknowledge the assistance of Patti Beach,
who scored the visual fixations. This research was supported by the
Kansas Center for Research In Early Childhood Education under contract
with the National Institute of Education. The opinlons expressed do not
necessarily reflect those of the sponsoring agencles. Portions of this
study are components of the M.A. thesls of the first author and the senlor
honors thesis of the third author. Requests for reprints should be sent
to the second author at Depariment of Human Development, University of
Kansas, Lawrence, Kansas 66045,
I. Another analysis was done leaving out Group 4, which contributed the
largest mean due to two subjects who had unusually high means. The
analysis vleldéd no significant difference between the remaining five
groups (F (4,25) = 1.70; n.s.).-
2. Sessions were analiyzed separately so as to avoid a par+ially re-

peated measures design in which Interactions would not be testable,
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Table 2
Habituation of On-slide Looking Times (in seconds) by Sessions:

Pre=post Miscellaneous and Flrst=last Habituation Runs

Session | Session 2 Combined Sesslion

Means " Means Means

Pretest 3,75 3.68 3,72

Posttest 3.31 3. 14 3,23

ist Run of
Habituation 3.07 3,12 3.09
Last Run of

Habituation 1.91 1.97 1.94
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Figure I.

Figure 2.
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Figure Captions

Looking Times at Habituated, Famlliar, Similar, and Novel
Slides by Category.

Habifuation by Sex, Sessions, and Familiarity,
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